I-1
The present paper is a summary of a work to be published. We are interested in lowerbounds for pseudo-differential operators. Our guideline will be one of Fefferman and Phong's conjecture (see §7 in [6] and [2] ) : if a(x, Dx) is a second order operator, its lower bound will be given by some average of its symbol on canonical images of the unit cube in the phase space. Namely, we wish to prove roughly, in some cases :
as an operator, where Qo is the unit cube of R2n, ~ a family of canonical transformations to be specified. The inequality above gives a connection between the geometry of the symbol a(x, ç) and the spectral properties of its quantization a(x, Many papers were devoted to these questions. The classical sharp Garding inequality was first proved by Hôrmander [10] : first order &#x3E; 0 implies a(x, Dx) semi-bounded from below.
We refer to ([12] section 18.1 or [1] ) for a proof of this inequality, yielding also the case of systems, previously studied by Lax and Nirenberg [13] . In his paper on the Weyl calculus [11] , Hôrmander proved an inequality with a "gain" of 6/5 derivatives. Namely, if a(x, ~) is a symbol of order 6/5 such that then is semi-bounded from below. There, trace+a is a positive quantity related to the Hessian of the symbol introduced by Melin [14] . On the other hand, Fefferman and Phong proved a two-derivatives inequality [3] for non-negative symbols : a(r , fl) second order &#x3E; 0 implies a(x, D~~ semi-bounded from below (see also the proof in [12] , section 18.6). Moreover, these authors discussed the conjecture stated above for non negative symbols of order 2 -s , e &#x3E; 0 (see [6] ).
The present work is concerned with various cases involving symbols which can take large negative values.
Preliminary remarks
In this section, we recall through examples some of the features of Fefferman-Phong's view of the uncertainty principle (see [3] - [7] and [2] will be non-negative. As a matter of fact, this operator is analogous to -0 -~ ~ x ~ -2 (n &#x3E; 3) (see [2] ). In the latter case the critical constant is kc( n) = ( n2 2 )2 ; namely if k ( n2 2 )2, -~ -klxl-2 &#x3E; 0 and unbounded below if k &#x3E; (n22)2. The critical constants for operators of type (1.2) can be found in the work of Herbst [9] .
Our general policy will be as follows : given a symbol a(x, ~), find a family of canonical transformations ~, tailored on the geometry of a, as restricted as Here a symplectic cube denote any g = f (t, r), max( t ~, (/r 1)) 1 } where t, 7 are linear symplectic coordinates in R2.
